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1 BBenenue

Pabouas nmporpamMMa u (OHJ OICHOYHBIX CPEICTB TUCIMILIMHBI «MaTepuanoBeieHUue»
COCTaBJIEHbl B COOTBETCTBUU C TPeOOBaHUAMM (eepaIbHOIO rOCy1apCTBEHHOIO 00pa3oBaTelb-
HOTO CTaHAApTa, YTBEPKAEHHOTrO nMpukazoM MunobpHayku Poccuiickoit @enepanuu , 1 OCHOB-
HOU mpodeccuoHaIbHON 00pa30BaTeIbHON MPOrpaMMbl MOATOTOBKU «OpraHu3aius 1nepeBo3oK
U yIIpaBJIE€HUE B €IMHOIN TPAHCIOPTHOW CUCTEMEY 110 HAIpaBJIEHUIO MOAroToBKH «23.03.01 Tex-
HOJIOTHSI TPAHCIIOPTHBIX IIPOLIECCOBY.

3amaun  QUCIUILIN-
HBI

-3HaTh ATOMHO-KPUCTAINTUYECKOE CTPOCHHE MaTepHaliOB

-3HATh BUJIBI M KJIACCU(UKAIIMIO MATEPHATIOB

-yMeTh BBIOMpPATh HEOOXOAMMBIA MaTepual, pemias npodeccuoHalIbHbIE
3a/1a4u

OCHOBHBIE Pa3aciibl
/ TEMBI JUCHUITIIMHBI

-OCHOBHBIE ITIOHATHUS MaTEpPHAJIOB,
-MakpoCKOnM4eCKUI aHaIu3,

- Kpucramnmsauusa Metauos,

- CBoiicTBa MaTepuasos,

- Teopwus crinaBos,

- quarpamma coctosiaus (I, Il pona),

- [TocTpoenue quarpaMmel METOIOM TEPMUYECKOIO aHAJIN3A,
- Quarpamma coctostaus (111, IV pona),

- [lnarpamma COCTOSIHUS GKETIE30-YTIIEPOI»,

- MapkupoBka MallliHOCTPOUTEIIBHBIX CILJIABOB,
- Knnaccudukanus 4€pHbIX METaIIOB,

- MukpocTpyKkTypa cTanei ¥ 4yryHoOB,

- Teopust TepMudeckoit 00paboTKu cranen

- Tepmuueckas 00paboTKa MeTasia

2 IlepeyeHb IVIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHS N0 JUCHUILIHHE (MOAYJII0), CO-
OTHECEHHBIX ¢ HHAUKATOPAMHU I0CTHKEHUSI KOMIIeTeH Ui

ITponiecc u3yyeHus AUCHUILUTUHBI «MarepuanioBeeHne» HampaBieH Ha (pOpMHpPOBaHUE
cienyromux kommnereHuui B coorBerctBuu ¢ ®I'OC BO u ocHoBHOW 00pa3oBaTeabHOU Hpo-

rpammoit (tabnuna 1):

Tabauna 1 — KoMnereHIIMM 1 HHANKATOPBI UX TOCTHKEHUS

KO,[[ 1 HAMMCHOBAHHEC KOMIIC- I/IHI[I/IKaTOpBI JOCTHIXXCHUA HnaHpreMHe PE3YIbTAThI

TCHIIUU

O6y‘~IeHI/I$I 110 JUCIIUIIIIMHE

O6menpodeccronanbHbIe

OIIK-1 Cnoco6en npumensats | OIIK-1.1 3HaeT 3akoHBI, OJIO- 3HaTh COCTaB, CTPYKTYPY,
€CTeCTBEHHOHAYYHbIE U 00- YKEHUS U TIOHATHS €CTECTBEHHO- | CBOIMCTBA U MPUMEHEHHUE
HICWH)KCHEPHBIC 3HAHUS, ME- | HAYYHBIX U OOIIEHHKEHEPHBIX MaTepHaoB

TOJIbl MATEMAaTHUECKOTO aHa- | JUCLHUIUIMH, METO/Ibl MaTeMaTH-

JIM3a ¥ MOJICTAPOBAHHUS B 4eCKOro aHAIM3a I MOJeNpoBa- | Y METh  ODOCHOBAHHO  BBI-

npo(hecCHOHANLHOM AesATeNb- | HHS

HOCTH

OupaTh palnoHaJIbHBIA Ma-

OITK-1.2 YMeerT npnmMensts 3a- | T€PUall, €ro crocod momy-
KOHBI 1 OCHOBHBIE I10JIOKEHUS YeHHUsT U 00pabOTKH, HCXO-
€CTECTBEHHOHAYYHBIX U 00- Ad W3 3aJaHHBIX OKCILTya-




MCUHXXCHCPHBIX NUCIUILINH, TallUOHHBIX TpCGOBaHI/Iﬁ
METOJABI MATEMATHYCCKOT'O aHa-

Jin3a 1 MOACIIMPOBAHUA B IIPO- BJIaIIeTB HaBbIKaMU aHaJIU-
(beccuoHaTBHOM IeSITENbHOCTH | 32 TpeOOBaHUil K MaTepHa-
OIIK-1.3 Bnaneer HaBbIKaMU 7y ¥ CIIOCOOHOCTH BBIOOpA

MOACIINPOBAHUSA U BBIIIOJIHEHUA HCO6XOI[I/IMOFO Marcpuaia
MAaTCMaTUYCCKHUX N MHIKCHCPHBIX
pacueToB

3 MecTo AUCHUILUINHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTeIbHON NPOrpaMMbl

Jucuunnuna «MartepuanoBeieHHe» U3y4yaeTcs Ha 2 Kypce, B 3 ceMecTpe.

JucuuniuHa BXoauT B coctaB Ooka 1 «/{ucuuruinnel (MOyn)» U OTHOCUTCS K 00s13a-
TEJIbHOW YaCTH.

Jl51s 0OCBOEHUS TUCIUILIMHBI HEOOXOJUMbI 3HAHUS, YMEHHUS, HABBIKU U / WM OMBIT MpaK-
TUYECKOU AESITeTbHOCTH, C(HOPMHUPOBAHHBIC B MIPOIECCE U3YUCHUS AUCLUILUINH / MpakTuk: «Ma-
TeMaTukay, «VHKeHepHas KoMmIbloTepHas rpaduka», «KoHIENIMH COBPEMEHHOTO ECTECTBO-
3HAHUSY.

3HaHMs, YMEHUS U HaBBIKK, C(OOPMUPOBAHHBIC TIPU M3YYCHHUH JTUCUIUTUIMHBI «Marepua-
JoBesleHue», OyayT BOCTpeOOBaHbI MPU MU3YYEHUH MOCIEAYIOIUX JUCIHUILTUH: «JIEKTPOTEXHH-
Ka U DJICKTPOHHKAY, « T paHCIIOPTHAS SHEPTETHKAY,

Hucuunnuna «MaTepuanoBe/ieHHe» B paMKaX BOCHUTATENbHOM pabOThl HANpaBieHa Ha
dbopMupoBaHHEe Yy 00yUJAIOIIUXCSI TYYBCTBA OTBETCTBEHHOCTH WJIM YMECHHSI apryMEHTHPOBATh, Ca-
MOCTOSITEJIbHO MBICIHTh, Pa3BUBAET TBOPYECTBO, MPOPECCHOHANBHBIE YMEHUSI WA TBOPYECKU
Pa3BUTOHN JIMYHOCTH, CUCTEMBI OCO3HAHHBIX 3HAHUI, OTBETCTBEHHOCTH 32 BBHITIOJTHEHHE Y4eOHO-
MIPOU3BOJICTBEHHBIX 33JaHUI U T.1I.

4 O0beM AUCHHMILIMHBI (MOLYJI51) B 3a4€THBIX eAUHULAX C YKA3aHHEM KOJIHYeCTBA
aKajgeMM4YecKHX YacOB, BbI/IeJIECHHbIX HA KOHTAKTHYI0 padoTy 00y4aroiuxcs ¢ npenoaasBa-
TeseM (10 BHAaM Yy4eOHbIX 3aHATHIT) M HA CAMOCTOATEJIbHYIO padoTy 00y4yarommxcs

O6m1ast Tpy10eMKOCTh (00HEM) TUCIUIUIMHBI COCTABIISET 4 3.¢., 144 akan. yac.
Pacnipenenennie o6beMa JUCHUILIMHBI (MOJYJISI) TIO BHIaM y4eOHBIX 3aHSATHH MpeacTaB-
JIeHo B Tabnure 2.

Tabmuua 2 — O6beM AUCHUILTUHBI (MOYJIS) IO BUJIAM YUeOHbIX 3aHATHIH

O0BeM TUCUMITINHEI Bcero akamemmu-
YeCKHUX 4acoB

OO011ast TPYA0EMKOCTh AUCIUTITUHBI 144

KonTakTHas ayniuTopHasi padoTa o0y4yalImuxcs ¢ npenoaasaresiem (mo | 64
BHU/IaM Y4eOHBbIX 3aHATHI), BCEro

B ToM uncie:

3aHATHSA JEeKIMOHHOT0 THNA (JISKIIMU W MHBIE yueOHbIC 3aHATH, Tpenay- | 32
CMaTPUBAOIINE TPEUMYIIECTBCHHYIO TIepeady yI4eOHOH MHpOpMAIH Tie-
JArOTMYECKUMU PAOOTHUKAMH )




3aHATHS CEMHHAPCKOI0 THMNA (CEMUHAPHI, MPAKTUYECKUE 3aHATHUS, MPAK-
TUKYMBI, TabopaTopHble paboThl, KOJUIOKBUYMbI M UHBIE aHAJIOTUYHbIE 3a-
HSATHS)

B TOM 4Hclie B (hopMe IPAKTUIECKON MOJrOTOBKU:

32

CamocrosiTesibHasi paboTa 00y4alOmMXCA U KOHTAKTHas padoTa, BKIIO-
Yaromas TPYNIOBbIE KOHCYJIbTAIIUU, WHAWBUAYAJIbHYIO paboTy oOydaro-
IMXCSl C MpenojaaBaTesisiMu (B TOM YHCII€ WHIWBUIyaJIbHbIE KOHCYJIbTa-
IIMN); B3aUMOJICHCTBUE B AJICKTPOHHOUW MH(OpPMaIIMOHHO-00pa30BaTEIbLHOM
cpene By3a

80

[TpomexyTouHas arTecTanus 00yJaromuxcs — 3aueT ¢ OLEHKOM

5 Conepxxanue TMCUUIIMHBI (MOAYJIs1), CTPYKTYPHUPOBAaHHOE 110 TeMaM (pa3aejiam)
€ YKa3aHMeM OTBeICHHOI0 HA HMX KOJIHYeCTBA aKaIeMUYEeCKUX YaCOB M BU0B Y4eOHOM

padoThI

Tabmuna 3 — CTpyKTypa u cojiep>KaHue JUCIUILTAHBI (MOTYJIs)

Bugpl yaeOHOW paOOThI, BKIIFOYAst CAMOCTOSI-
TENbHYIO Pa0OTy O0YUaIOIIUXCS U TPYAOEM-
KOCTb (B yacax)
KonTakTHas paborta
HammeHnoBanue pa3zenoB, TeM U COJIEpKAHHUE IperoiaBaTessi ¢ 00yJalonMMHUCS
Marepuaia Jlekiuu | Cemunap- | JlaGopa-
CKHe TOpPHBIE CPC
(mpakTu- | 3aHATHS
YeCcKHe
3aHATHUSA)
Beenenne. OCHOBHbIE TOHATHS MaTepHAJIOB. 5 9
MarepuanoBeieHHe KaKk HayKa.
ATOMHO-KPUCTAJNINYECKOE CTPOCHHE METAJIIOB 2 2
MakpoaHanus 2 2
Kpucrannuzanus Metamion 2 2
Kpucrannmzanus 2 2
CBolicTBa MaTepuajioB 4 2
Teopust cryiaBoB 4 2
Omnpenenenne TBEPAOCTH PA3IMIHBIMI METO/Ia- 4% 5
MU
Junarpamma coctosinus (I, 1l pona) 2 2
Junarpamma coctosiaus (I, 1l pona) 2 2
[TocTpoenne uarpaMMbl METOJIOM TEPMUYECKO- 4 5
ro aHaJn3a
Juarpamma coctosuus (I11, 1V pona) 2 2
Junarpamma coctosiaus (111, 1V pona) 4 2
JlnarpamMma COCTOSIHHS «OKEeJIe30-YTIIepOI» 4 2
Jlnarpamma COCTOSIHHS «OKEJIe30-YTIIePOI» 2 2
PT'P 38
MapkrupoBKa MallIMHOCTPOUTEIHHBIX CIUIABOB 4 2
MapxkupoBka 4* 2
Knaccudukanus 4epHbIX METaJIIOB 2 2




Bunpl yue6HOM paboThI, BKIIFOYAsI CAMOCTOSI-
TEJIbHYIO paboTy 00Yy4aOUINXCS M TPYLOEM-
KOCTb (B yacax)
KonrakTtHas padota
HaumeHnoBanue pa3ienoB, TeM U COJEpKaHUE npenojaBaress ¢ 00yJaouMIcs
MaTepuana Jlekiuu | Cemunap- | JlaGopa-
CKue TOpHBIE CPC
(npaktu- | 3aHATHS
YecKue
3aQHSITHSL)
MUKpOCTPYKTYypa CTaJICH 1 YyTYHOB 4 2
Teopust TepMudeckoii 00paboTKu cTayen 4 2
Tepmuueckast 00paboTka MeTaia 4 2
uToro 32 16 16 80
10 JHCHMIJIHHE

*- B opMe MPaKTUUECKOU MOATOTOBKH

6 BaeaynuTopHasi caMmocTOsiTeIbHASI PA00Ta 00y4aIOIMXCH MO JMCUHUILIHHE (MOAY-
JI10)

[Tpu TTaHUPOBAHUM CAMOCTOSTEIILHOM PaOOTHI CTYJCHTY PEKOMEHIYETCS PYKOBOJICTBO-
BaTHCsI CIETYIOIIUM PACTIPEICICHUEM YaCOB Ha CAMOCTOSTEIbHYIO paboTy (Tabmnuia 4):

Ta6n1z1ua 4 — PGKOMCHI[yeMOG pacnpeaciICHUC 4aCOB HA CAMOCTOATCIIbHYIO pa60Ty

KoMNnoOHEHTBI CaMOCTOATEIbHOH PadoThI KoauuecTBo yacon
V3ydeHne TeOpeTHUECKUX Pa3JIeiOB AUCIUTLINHBI 22
[ToaroroBka K 3aHSITHUSIM CEMUHAPCKOTO THUTIA 20
[TonroroBka u oopmieHue PI'P 38
80

7 OueHoYHbIE CPeICTBA IJIf NPOBEACHUS TEKYIIEero KOHTPOJISI M IPOMeKYTOYHOMI
arTecTalMU O0YYAOIIMXCH M0 AMCHUIIMHE (MOAYJII0)

@DOHJ OLIEHOYHBIX CPEICTB Ul NMPOBENEHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U IPO-
MEXYTOYHOM arTecTanuu npeacrasieH B [Ipunoxenun 1.

[TonmHBIN KOMIUIEKT KOHTPOJIBHBIX 3aJaHMi WM WHBIX MaTepHalioB, HEOOXOIUMBIX IS
OLICHMBAHMSI PE3yJIbTAaTOB OOYyUYEHHUS MO AUCHMILIMHE (MOJIYJI0), MPAKTUKE XPaHUTCS Ha Kaden-
pe-pa3paboTunke B OyMa)kHOM U 3JIEKTPOHHOM BHJIE.

8 YueOHO-MeToaUYeCcKOe H MHPOPMAIHOHHOE 00ecTieYeHUe TN CHUIIINHBI (MOY-
JIs1)
8.1 OcHoBHas1 1uTEeparypa

1. Marepuanosenenue : yaeonoe mocodue s By3oB / JI.B. Tapacenko, C.A. [1axo-
moBa, M.B. Yu-uukosa, C.A. I'epacumos / nox pea. JI.B. Tapacenko — M. :MH®PA-M, 2018.
— 475 c. — (Bricmiee 06-pa3oBanue: bakamaBpuar). - ISBN 978-5-16-004868-0. - Tekcr :
anektpoHHbI. - URL: https://znanium.com/catalog/product/967022 (mara obparieHus:
01.06.2021). — Pexxum nocTyma: 1o MOAMUCKE.

2. Bbenora, 1.B. MarepuanoBenenue : yuedHoe mocodue st By3oB / M. B. benoga,
H. E. Emer. - 2-¢ u3a. - Komcomoibck-Ha-Amype: M3n-Bo KoMcomonsckoro-na-Amype
roc.Te€XH.yH-Ta, 2016. - 129c¢.




3. MarepuanoBenenue : yaeOHuk s BTy30B / [Ton obmr.pen. b.H.Ap3amacosa. - 2-¢
u3a., uchp. u noim. - M.: Mammnoctpoenue, 1996. - 384c¢

8.2 JlonmostHuTEIbHAS JIMTEpaTypa

1. UYepenaxun, A. A. MarepuanoBenenue : yueonuk / A. A. Uepenaxun. — Mocksa
: KYPC : UIHOPA-M, 2020. — 336 ¢. — (Cpennee npodeccuonaibHoe oopa3zoBanue). - ISBN
978-5-906923-18-9. - Tekcr : anexTpoHHbIH. - URL:
https://znanium.com/catalog/product/1060478 (mara obpamenus: 01.06.2021). — Pexxum gocTy-
na: 1o MoAIuCKe.

2. Jlaxtun, FO.M. Marepuanosenenue : yaeOHuK 1 BTy30B / FO. M. JlaxTun, B.
I1. JleontheBa. - 3-¢ u3a., nepepad. u xom. - M.: MammnaocTpoenue, 1990; 1990. - 527c.

8.3 MeToanyecKue yKa3aHus IS CTY/ICHTOB 110 OCBOECHUIO THCHMIJIMHBI

JlJis yCHEemHOro BBIIOJHEHUSI BCEX Pa3fesioB CaMOCTOSITENIbHON paboThl ydamumcs pe-
KOMEHTyeTCsl HCIIOIb30BaTh CIeyIollee yueOHO-MEeTOInYecKoe obecreueHue:

1. benora, 1.B. MarepuanioBenenue: yueonoe nmocodue st By3oB / 1. B. benoga,
H. E. Emer. - 2-e u3n. - Komcomonbck-aHa-Amype: U3n-Bo Komcomonbckoro-na-Amype
roc.TexH.yH-ta, 2016. - 129c.

2. Barnep C.H. bunapHbie cucTeMbl: METOJUYECKHE YKAa3aHUSI 110 BBIIOJIHEHUIO
KOHTPOJIbHOUM paboThl o Kypcy «Matepuanosenenuey/coct.:C.H. Barunep, H.E. Emen, A.A.
[nunesa.-Komcomonsck-Ha-Amype:I'OYBIIO «kKHAI'TY», 2008.-40c.

3. Baruep C.H. 3aganus k KOHTpoJbHOH padote «/luarpaMmma xene3o-yriepoa 1mno
Kypcy «MarepuanoBenenue»/coct.:C.H. Baruep, H.E. Emen.-Komcomonbck-Ha-
Amype:KoMmcoMmonbckuii-Ha-AMype roc.TexH.yH-T, 1998.-5c¢.

8.4 CoBpemeHHbIe NpodeccoHaNbHble 0a3bl JAHHBIX U MHGOPMALHOHHbIE
CIPaBOYHbIE CUCTEMBI, HCIIOJIb3yeMble NPU 0CYIeCTBIEHHH 00Pa30BaTEIbHOI0
npouecca no JUCHUIINHE

1. DnexTponHo-0ubnuoreynas cucreMa ZNANIUM.COM. [lorosop Ne 4997 »6¢ UK3 21
1 2727000769 270301001 0010 004 6311 244 ot 13 anpens 2021 r. 7

2. DnexTpoHHO-0MOAMOoTeyHast cuctema [IPRbooks. JInnensnonnsiit norosop Ne EIT 44/4
Ha TIPeI0CTaBIIeHUE JOCTyIa K AJIEKTPOHHO-0nOroreunoit cucteme [IPRbooks MK3 21 1
2727000769 270301001 0010 003 6311 244 ot 05 eBpans 2021 r.

3. DnexTpoHHO-O0nbnmoreyHas cucreMa eLIBRARY.RU (nepunoauueckue nusnanus) Jlo-

roBop Ne EII 44/3 Ha oka3aHue yciyr JOCTyma K 3JeKTpoHHbIM n3nanusm K3 211 272
7000769 270 301 001 0010 002 6311 244 ot 04 ¢pespans 2021 .

8.5JII/IIICH3I/IOHHOQ InmporpaMmmMHoe¢ oﬁecneqeﬂue, HCII0Jb3YEMOE€ IIPHA
OCyIIECTBJICHUHA 06pa30BaTeJ1bHOFO nmpouecca 1mo TMCuMIInHE

Tabnuua 5 — [lepeyeHp UCTIONB3yEMOT0 IPOrPAMMHOr0 00eCeyeHHsI

Haunmenosanue [10 PexBU3nTHI

OpenOffice CB060,I[H8.}I JIMIICH3U, YCJIOBHA UCITIOJIb30BaAHUS 11O CCHIIKEC!:
https://www.openoffice.org/license.html

9 OpraHu3alMOHHO-NIEAATOTMYEeCKHE YCIOBUSA

Opranmzanys 00pa3oBaTeIbLHOTO MPOIIECCa PETJIAMEHTUPYETCS] YIEOHBIM TJIAHOM M pac-
MUcaHWeM y4eOHBIX 3aHATUU. SI3bIK 00ydeHus (mpemnonaBaHus) - pycckuid. s Bcex BUAOB
ayAUTOPHBIX 3aHATHIN aKaJIEMHUYECKHUI Yac YCTAHABIMBAECTCS MPOJOJKUTEIBHOCTRIO 45 MUHYT.


https://www.openoffice.org/license.html

IIpu ¢GopmupoBaHUM CBOEH HMHAMBHIyaTbHOH 00pa30BaTENbHONW TPAeKTOpUU 0Oydaro-
HIMKCS UMEET MPaBO Ha Mepe3adeT COOTBETCTBYIONINX TUCIHUIUIHH U MPO(HECCHOHATEHBIX MOJY-
JIei, OCBOSHHBIX B MPOIIECCEe MPEANIESCTBYIONIET0 00yUeHUs, KOTOPBIA 0CBOOOXKIaeT 00ydJaroIe-
rocsi OT HEOOXOIMUMOCTH UX MTOBTOPHOTO OCBOCHHUSI.

9.1 OOpa3oBaresibHbIE TEXHOJIOTHHU

VYy4eOHbli mpoIecc MpH MPEnoJaBaHUl Kypca OCHOBBIBAETCS HA HUCIOJIb30BAHUM TPA-
IIUOHHBIX, THHOBAIIMOHHBIX M MH(QOPMALMOHHBIX 00pa30BaATENbHBIX TEXHOJIOTUH. TpaauunoH-
HBIC O6pa3OBaTeJIbHBIe TCXHOJIOTHHU MPCACTABJICHBI JICKIIUAMHU U CEMHUHAPCKUMU (HpaKTI/I‘IeCKI/I-
MH) 3aHATHAMU. VIHHOBallMOHHBIE 00pa30BaTE/IbHbIE TEXHOJIOTHUH UCHOJIb3YIOTCS B BUJE LIMPO-
KOTO IIPUMEHEHUS aKTUBHBIX 1 MHTEPAKTUBHBIX (OpM MpoBeaeHus 3anatuil. Mudopmanmonusie
o0pa3oBaTe/IbHbIE TEXHOJIOIMH PEATU3YIOTCS IYyTEeM AaKTUBU3ALUU CaMOCTOSTENbHON paboThI
CTYZICHTOB B MH(OPMAIIMOHHOH 00pa30BaTeNbHOI cpefe.

9.2 3aHATHA JeKIMOHHOI'0 THIIA

JIeKUMOHHBIN Kypc IpeaIoiaraeT CUCTEMaTU3UPOBAHHOE U3JI0KEHHE OCHOBHBIX BOIPO-
COB yueOHOr0 IJIaHa.

Ha niepBoii iekuuu JieKTop 00s13aH NpeAyNpeuTh CTYAEHTOB, IPUMEHUTEIBHO K KaKOMY
06a3oBoMy y4eOHUKY (ydeOHUKaM, yueOHBIM TOCOOMSIM) OyIeT MPOUYUTaH KypC.

JIeKIMOHHBIN KypC AOJDKEH AaBaTh HaMOONBIINA 00beM MH(pOpMAIMKU U 00eCIeYnBaTh
6osee rirybokoe NOHMMaHKUE Y4eOHBIX BOIPOCOB IPH 3HAYUTEIBHO MEHBIIEH 3aTpare BpEMEHH,
4eM 3TO TpeOyeTcs: OONBIIMHCTBY CTYJEHTOB Ha CAMOCTOSTENIBHOE U3yUYEeHUE MaTepUala.

9.3 3aHATHA CEMHUHAPCKOr0 THIIA

CeMMHApCKUE 3aHATHS MPEICTABIAIOT COO0H eTaIU3aLHUI0 JIEKIIMOHHOTO TEOPETHUECKO-
ro MaTepHaia, IPOBOIATCS B IIEJISIX 3aKPEIUICHHS Kypca M OXBAThIBAIOT BCE OCHOBHBIC Pa3/Ieibl.

OcHoBHOH (OpMOI1 MpOBEIEHNSsI CEMUHAPOB SBJISETCS 00CyXkIeHne Hanboee mpooiem-
HBIX U CIIO’)KHBIX BOIPOCOB IO OTAEIBHBIM TE€MaM, a TakXke pa300p MPUMEpOB M CUTyallUd B
ayIUTOPHBIX YCIOBUSAX. B 00s3aHHOCTH TpemojaBaressi BXOMIAT: OKa3aHUE METOIUYECKOM Io-
MOIIH U KOHCYJIbTUPOBaHME CTY/IEHTOB 10 COOTBETCTBYIOIIMM T€MaM Kypca.

AKTHBHOCTH Ha CCMUHAPCKUX 3aHATUAX OLUCHUBACTCA IO CIICAYIOIINM KPUTCPUAM:

- OTBETHI Ha BOIIPOCHI, Npe/IaraeMble MperoiaBaTeseM;

- y4aCTHE B JUCKYCCUAX;

- BBITMIOJIHEHUE MTPOEKTHBIX U UHBIX 33aJaHUH;

- aCCHCTUPOBAHHE MPEIOIaBATEIIO B TIPOBEICHUH 3aHSATHIA.

OTBeT f0JKeH ObITh apryMEHTUPOBAHHBIM, PA3BEPHYTHIM, HE OJIHOCIIOXKHBIM, COJIEPKATh
CCBIJIKHM Ha UICTOYHHKU.

Jloknaznpl U ONIIOHUPOBAHHE JOKIIAJ0B MPOBEPSIOT CTENEHb BIAJAECHUS TEOPETHUECKUM
MaTepHrajoM, a TaK’Ke KOPPEKTHOCTh U CTPOTOCTh PACCYKIICHHH.

OrneHrBaHue 3aJaHU, BBIIOJHEHHBIX Ha CEMHUHAPCKOM 3aHATUH, BXOJUT B HAKOIUICH-
HYIO OIICHKY.

9.4 CamocrosiTe/ibHasi padoTa 00y4alOMUXCs N0 JUCHUIIMHE (MOAYJII0)

CamocrodrenbHas paboTa CTyAEHTOB — 3TO IPOLECC aKTUBHOIO, ILIEJIEHAIIPABICHHOIO
nproOpeTeHus CTYIEHTOM HOBBIX 3HAaHHUH, yMEeHUI 0e3 HEeMOCPEeICTBEHHOTO Y4acTHsl Mpernoa-
BaTelsl, XapaKTEepU3YIOIUNCS MPEIMETHON HaIpaBI€HHOCTbIO, 3(()EKTUBHBIM KOHTPOJEM U
OLIEHKOM pe3ysbTaToB AEATEILHOCTH 00yUaroImerocs.



Lenu camocTosATENHHON pabOTHI:

- CUCTEMATH3alHs U 3aKPEIJICHUE TOJYyYEHHBIX TECOPETUUECKUX 3HAHUN U IIPAKTHYECKUX
YMEHUH CTYJICHTOB;

- yri1yOJieHHe U pacIiipeHne TEOPEeTUUECKUX 3HAHUM;

- (popMupoBaHUEe YMEHHUI HCIOJIB30BaTh HOPMATUBHYIO U CIPABOYHYIO JOKYMEHTAIHUIO,
CIELUAJIBHYIO JINTEPATYPY;

- pa3BUTHE TIO3HABATEILHBIX CIIOCOOHOCTEH, aKTUBHOCTHU CTYACHTOB, OTBETCTBEHHOCTH H
OpPraHU30BaHHOCTH;

- (hOpMHUPOBAHHE CAMOCTOSITEIILHOCTH MBIIIICHHS, TBOPUECKOW MHULUATHBEI, CIIOCOOHO-
CTEH K CAaMOPA3BUTHUIO, CAMOCOBEPIIECHCTBOBAHUIO M CaMOpeaIN3aliy;

- pa3BUTHE UCCIIENOBATEIBCKUX YMEHUN U aKaJIEMUYECKUX HABBIKOB.

CamocrodrenbHas padoTa MOXKET OCYLIECTBIATHCS MHIUBHUIYaIbHO WM IPYIIIAMU CTY-
JIEHTOB B 3aBUCUMOCTH OT LI€JIU, 00bEMA, YPOBHS CII0KHOCTH, KOHKPETHOM TEMaTHKHU.

TexHonorus opraHu3aniy CaMOCTOSTENbHONU pabOThl CTYEHTOB BKJIIOUAET UCIIOJIb30Ba-
HUe WH(POPMAIMOHHBIX U MaTEPUATBbHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTponbs pe3ynabTaToB BHEAYJUTOPHOM CaMOCTOATENBHOM PabOThl CTYAEHTOB MOXKET
NPOXO/UTH B MMCbMEHHOM, YCTHOW WIJIM CMEIIaHHOH (hopme.

CTyneHTbl J0JDKHBI HNOJXOAUTh K CaMOCTOATENBbHOM paboTe Kak K HauBaKHEHIIEMY
CPEACTBY 3aKPEIICHUS W PA3BUTHUS TEOPETUUYECKUX 3HAHWH, BHIPAOOTKE €AMHCTBA B3IIIAO0B HA
OTJeJIbHBIE BOIIPOCHI Kypca, IPUOOPETEHHs OIPEICIEHHBIX HABBIKOB U UCIIOJIb30BaHUS Ipodec-
CHOHAJIbHOW JINTEPaTypHI.

9.5 MeTtoanueckue yKazaHus 1Jisl 00y4alomMXcsi 0 0CBOEHHIO TN CHMIJIMHBI

[Ipy M3ydyeHun AUCUUILIMHBI 00YYarOIUMCs 11€7I€CO00Pa3HO BBINIOJIHATh CIEAYIOIIUE pe-
KOMEHJAINH:

1. I3yyenue yueOHOM JUCHUIUIMHBI JOKHO BECTUCh CUCTEMATHUECKH.

2. Ilocne n3yyeHust KaKOro-JIMO0 pasferna 1o y4eOHHKY MM KOHCHEKTHBIM MaTephaiaM
PEKOMEHIYETCs 110 IaMSATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, ONIPENEICHUS, IOHIATHS pa3je-
na.

3. Ocoboe BHUMaHUE CIeyeT YACTUTh BHIIIOJHEHNUIO OTUETOB MO MPAKTUYECKUM 3aHATH-
M U UHAUBHUYaJIbHBIM KOMITJIEKCHBIM 3a/IaHUSIM Ha CaMOCTOSITEIbHYIO paboTy.

4. Bca TemaTHKa BOIIPOCOB, U3Y4ae€MbIX CaMOCTOSITENIBHO, 33JAa€TCs Ha JIEKUUAX MPENo-
naBatenieM. MM e aroTcs UCTOYHMKY (B NEPBYIO OY€pe/lb BHOBb U3/IaHHBIE B EPUOANUECKOMN
Hay4yHOU JuTepaType) Juist 0oJiee AeTaabHOrO MOHUMAaHMSI BOIIPOCOB, 03BYYEHHBIX HA JIEKIUH.

IIpu camocTosTeNEHON MPOPaOOTKE Kypca 00yUaroIrecs J0JKHBI:

- IPOCMAaTPUBATh OCHOBHBIE ONPEAETICHUS U (PAKTHI;

- MOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM Ha JIEKLIMOHHOM 3aHATUU MaTepuall U JONOJHUTH
€ro ¢ y4eTOM PEKOMEHJOBAaHHOM MO JaHHOM TeME JIMTepaTyphl;

- U3yYUTh PEKOMEHJIOBAHHYIO JIUTEPATYPy, COCTABIIATH T€3UCHI, AHHOTALIMM U KOHCIIEKTHI
HanOoJiee BAXKHEIX MOMEHTOB;

- CaMOCTOSITENIBHO BBITNOIHATH 33/1aHNS, aHAJIOTHYHBIE IIPEJIaraéMbIM Ha 3aHATHUSAX;

- HCII0JIb30BAaTh ISl CAMOIPOBEPKHU MaTepuabl (OH/Ia OLIEHOUYHBIX CPEJICTB.

1. MeTonnueckne yKa3anusi Ipu padoTe HaJ KOHCIIEKTOM JICKIIHH

B X0A€ JICKIIMOHHBIX 3aHATUH HGO6XO,Z[I/IMO BCECTU KOHCIICKTUPOBAHUC y‘{€6HOFO MaTtcpuaia. 0o0-
paliaTb BHUMAHUEC Ha KATCTrOpHHU, (l)OpMyJ'H/IpOBKI/I, PACKpPbIBAOIINC COACPIKAHNUEC TCX UJIUM UHBIX SIBIICHHUM
" IIPONECCOB, HAYYHBIC BBIBOABLI U IMPAKTUYCCKUEC PEKOMCHAAINH, ITOJIOKHUTCIIbHBIN OIBIT B OPaTOPCKOM
HNCKYCCTBE. KemaTenbHO OCTaBUTH B pa6oq1/1x KOHCIICKTax I10JId, Ha KOTOPBIX ACIATh IMOMETKH U3 PEKO-
MCH,I[OBaHHOfI JIMTCPATYypPhbl, JOMOJHAOIINC MaTCpUuall HpOCJ’IanaHHOfI JICKIIUHU, a TAKXKC MOAYCPKUBAIO-
e OC06y}O BaXXHOCTb T€X HJIM MHBIX TCOPECTUUCCKUX TTOJIOKCHUH. 3aJIaBaTB ImpenoaaBaTe/ir0o YTO4YHAO-
HUE BOIIPOCHI C LHCIIBIO YACHCHHA TCOPETUICCKUX HOJIO)I(CHPlﬁ, pa3p€uIi€HusA CIIOPHBIX CI/ITyaIII/Iﬁ U T.O.

2. MeToauyeckue yKa3aHusi 10 CAMOCTOSATEIbHOI padoTe HaJ U3y4yaeMbIM MaTepHa-
JIOM M IIPH MOATO0TOBKE K NPAKTHYECKUM 3aHATHAM



HaunHath Haj0 ¢ M3y4eHHs peKOMEHOBaHHOM JuTepatypbl. He00X0QMMO MOMHHTB, YTO Ha JICK-
MU 00BIYHO paccMaTPHBAETCs HE BECh MaTepuall, a TOJIBKO ero yactb. OcTaibHas €ro 4acTh BOCIOJIHS-
eTcsl B MPOLIECCE CaMOCTOSTENILHON paboThl. B CBsi3M ¢ 3TUM paboTa ¢ peKOMEHIOBaHHOM JHTEpaTypoit
o0sizaTenpHa. Ocoboe BHUMaHHE MPU 3TOM HEOOXOAWMO OOpaTUTh HA COAEP)KAaHHE OCHOBHBIX IMOJIOXKE-
HHI U BBIBOJIOB, OOBSICHEHUE SIBJICHUIT U (DaKTOB, YSICHEHHE MPAKTUYECKOr0 TIPHIIOKEHHUS paccMaTpuBae-
MBIX TEOPETHYECKUX BOIPOCOB. B mpomecce 3T0ii paboThl HEOOXOJUMO CTPEMUTHCS OHSThH U 3aIIOMHUTD
OCHOBHBIC TTOJIOXKEHUS pacCMaTPUBAEMOr0 MaTepuaia, MpUMEpbI, MOSICHSIOLIHNE ero, a TaKkKe pa3ooparhb-
Csl B WITIOCTPATHBHOM MaTepHalie u T.1.

10 Onucanne MaTepHaJbHO-TEXHMYECKOro odecnevyeHusi, He00X0MMOro /ISl 0Cy-
HIECTBJIEHUS 00PAa30BaATEILHOIO Mpolecca Mo AUCHUIInHe (MOLYJII0)

10.1 YueOHo-s1a00paTOpHOE 000PY10BaAHMNE

Tabmuna 6 — I[lepeyenp 060pya0BaHUS TabOPATOPHUH

Aynuropust | HaumeHoBaH#E ayauTO- Hcnons3yemoe 060pymoBaHue
puu (maboparopun)

208-2 JIaGoparopusi MUKpO- Buonornveckuii Mmukpockor Primo Star; Meraiio-
CTPYKTYpHBIX HccliefioBa- | rpaduueckuii Mukpockon Nikon MA200; Mukpo-
HUM TBepaomep HMV-2

133-2 MexdaxynpTeTcKas MasTHHKOBBII KOTIEP ISl UCIIBITAHKUS METAJIJIOB 110

yaeOHo-HayuHas tabopa- | merony Lllapnu JB-W300, cranok mis Hanecenus U-
TOpHUS pa3pylIAOIIUX Me- | U V-00pa3HOro Hajipe3a Ha MEeTaJUIMYECKrue 00pasIbl
TOZIOB KOHTPOJIS JUTSL ICTIBITAHMS HA YAQPHYIO BSI3KOCTbh, CTallMOHAP-
Hbll TBepaomMep no bpunemnto TH-600, cranimonap-
HbIi TBepaoMep 1o Poxsemry HR-150A, craunonap-
HBII MHOTO(YHKITMOHATILHBIN TBepAOMeEp 1o Poksen-
ny (Cynep-Poxsemr) TH-300.

207-2 JIaGoparopus Mertamtorpaduyeckiii MUKPOCKOT ¢ IIUPPOBOH Ka-
MarepuanoseneHus Mepoit Mukpo-200

10.2 Texnu4eckue M 3JIEKTPOHHbIE CPeICTBA 00yYeHHUsI

JlekIHOHHBbIE 3AHATHA.

Aynuropuu JUisl IEKIIMOHHBIX 3aHATHI YKOMIUIEKTOBaHbI MEOEINIbI0O M TEXHUUYECKUMHU Cpejl-
CTBaMM OOYYEHUS, CIY>KAIUMU I IPEACTaBIeHUs yueOHONH nH(popManuu OOJBIION aynuTo-
pun (HaOOpbI JAEMOHCTPALMOHHOTO 000PYAOBaHUS (IIPOEKTOpP, SKpaH, KOMIBIOTEP/HOYTOYK),
yueOHO-HarIAAHbIE TOCOOUS, TEMAaTHUECKNE MIUTIOCTPALIUN ).

IIpakTHyeckune 3aHATHA.

AymuTopun Ui MPaKTHUYECKUX 3aHATHH YKOMIIJIEKTOBaHBI CHEIMAIU3UPOBAHHON Mebe-
JBI0 U TEXHUYECKUMH CPEACTBAMHU 00yUeHUS (TIPOEKTOP, IKPaH, KOMIIBIOTEP/HOYTOYK).

JlaGopaTopHbIe 3aHATHS.
Jlns naGopaTopHBIX 3aHIATUN Hcnionb3yeTcs ayautopun Ne207, 208, 133 Broporo kopmy-
ca, OCHAIIEHHbIE HEOOXOIUMBIM 000PYAOBaHUEM:

CrangapTHoe UM crienuanu3upo- | HasHadenue oOopynoBaHus
BaHHOE 000pyI0BaHue, 0Oeceyun-
BalOIIee BBIMOJTHEHHUE 33 JaHUI




Buonornveckuit Mukpockon Primo
Star

Primo Star - 3o npocToii npsiMoit MUKPOCKOII, KOTOPBI
OTJINYHO paboTaeT B JIFOOOW METUIIMHCKOM, OMOJIOTHYE-
CKOH mim yueOHOoU nadopaTtopun mupokoro npodus. He-
CKOJIBKO (PUKCHPOBAaHHBIX BapUAHTOB KOMILIEKTAIIUU 1AI0T
BO3MOYXHOCTh TIPOBOJIUTH UCCIICJIOBAHHUS I10 BCEM OCHOB-
HBIM METOJ/IaM COBPEMEHHOI CBETOBOI MHUKPOCKOIHH.

Mertannorpadguaeckuii MUKPOCKOIT
¢ udposoit kamepoit Mukpo-200

Mertamnorpaduyeckuii MUKPOCKO ¢ IM(PPOBOI BHIEO-
Kamepoi, coBMeleHHbIN ¢ IBM u ocHaleHHbI npo-
rpamMMoi 11t 06paboTKH N300paskeHU.

Mertamiorpadguueckuii MUKpOCKOI
Nikon MA200

MAZ200 no3BoJs€T NPOBOJUTH UCCIIEN0BAaHUSA OOBEKTOB B

CBETJIOM U TEMHOM I10JI€, B IIOJISIPU3ALUOHHOM CBETE, Me-

TooM auddepeHnnanbHO-UHTEPHEPEHIIMOHHOTO KOHTpa-
cTa.

Muxkpotsepaomep HMV-2

CrangapTu3upOBaHHbIE U YHUBEPCAIbHBIC U3MEPEHUS
TBEP/IOCTH MOKPBITUN, TOHKHUX TUIEHOK U XPYIIKUX 00pa3-
LIOB.

MasATHUKOBBIN KONIEP JUJIs UCIIBITA-
HUs MeTauioB 1o meroxny lapnu
JB-W300

MasitHukoBbIi kotniep JB-W300 npenHazHaueH Ui UCIIbI-
TaHMs MeTaJu1oB o Metoay Lllapnu, KoTopslii 3aKkitoyaeT-
Csl B I3MEPEHUH DHEPTUH MIPH pa3pyleHnn 00pas3oB npu
UX UCIBITAHUU Ha JBYXOIOPHBIN yIapHBIN U3ru0.

Cranok g Hanecenns U- u V-
00pa3HoOro Hajipe3a Ha MEeTaAJTNYe-
CKHE 00pa3Ilbl IJIs1 UCTIBITAaHUS Ha
YAAPHYIO BSA3KOCTh

Cranok npenHa3zHadeH it HaneceHus: U- unu V-
00pa3HOro KOHIIEHTPATOpa Ha 00pa3Ilkl, MpeaHA3HAYCH-
HbI€ JUISI UCTIBITAHUN HA MasTHUKOBBIX KOTIpax Ha JIBY-
XonopHbId n3rud (Merox Lapnun) uiar KOHCONIBHBIA N3THO
(meton M3ona).

CTallMOHAPHBIA TBEPAOMED 110
Bbpunemmo TH-600

[Ipeana3zHaueH 111 U3MEpPEHUsI TBEPAOCTH MAaTEPUATIOB 110
Merony bpunenns.

CrannonapHslil TBepaomep 1o Po-
kBeuty HR-150A

IIpenHa3HaueH a1 U3MEpPEHMs TBEPAOCTH MaTEpUAIOB I10
Merony Poksea.

CrannoHapHbIi MHOTO(YHKIINO-
HaJbHBIN TBepaomep 1o Poksemry
(Cymep-Poksemn) TH-300

[IpenHa3HaueH a1 U3MEPEHHS TBEPAOCTH MAaTEPHUAIIOB TI0
Metoy PokBerna mo Bcemy quamna3oHy IIKal B COOTBET-
cteuu ¢ [OCT 9013.

CamocrositeibHas padoTa.

[TomerieHust A1 CaMOCTOSITENIbHOM pabOThl OCHAIIEHbl KOMIIBIOTEPHON TEXHUKOW C BO3-
MO’KHOCTBIO TOJKIIOYEHUS K ceTH «VIHTEpHET» U TOCTYNOM K 3JIEKTPOHHON MH(OPMAIIMOHHO -

obpazoBarenbHoi cpene KHATY:

- yuraneHbIN 3a1 HTB KHAT'Y;

- KOMIIbIOTEepHBIC Ki1acchl (ayn. 228 kopiyc Ne 3).

11 Hunle cBeaenus

MeToanyecKue PEKOMEHAAMHA 10 06yqeﬂmo JIMI ¢ OTPAHUYCHHBIMHA BO3MOKHO-

CTSAMH 310POBbA U UHBAJIMAOB




OcBoeHMe NUCIUILTMHBI 00yYarOIUMHUCS C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 3/10POBBSI
MOJKET OBITh OPraHW30BAHO KaK COBMECTHO C JPYTUMHU OOYYaIOUIMMHUCS, TaK U B OTAEIbHBIX
rpynmnax. [Ipennonaratorcs cienuaibHble YCIOBHS s TIOIY4eHus: 00pa30BaHUs 00y4aroIuMu-
Csl C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 3/10POBBSL.

[Tpodeccopcko-nierarorndeckuii coctaB 3HAKOMHUTCSI C TICUXOJI0T0-(DU3HOTOTHIECKUMH
OCOOCHHOCTSIMU OOYYarOIIMXCsS MHBAIUIOB U JIMI[ C OTPAHMYEHHBIMH BO3MOXXKHOCTSIMHU 3/10pO-
Bbsl, MHJAWBUIYAIBHBIMU MPOrpaMMaMH peaOuiIuTauy WHBAIUA0B (pu Hanuuuu). [Ipu HEoO-
XOJIMMOCTH OCYILIECTBIISICTCS JOMOJHUTEIbHAS MOAJEPKKa MPEroAaBaHus ThIOTOPAMU, ICHUXO-
JIOTaMH, COLIMAIbHBIMU paOOTHUKAMU, TIPOLIEIIIMMHU TTOATOTOBKY aCCHCTEHTaMH.

B cooTBeTcTBHU ¢ METOAMYECKUMHU peKoMeHaanusIMu MuHoOpHayku PO (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpEAroiaraeTcsi MCIOJIb30BaTh COIMAIbHO-aKTUBHBIE H pe-
(bieKCUBHBIE METOABI 00YUYEHHUSI, TEXHOJIOTUU COLIMOKYIbTYPHON peabuInTaIMK C IEJIbI0 OKa3a-
HUS [IOMOILY B YCTAaHOBJIEHUU ITOJIHOLIEHHBIX MEXJIMYHOCTHBIX OTHOLIEHUH C JPYTHMHU CTYIEH-
TaMu, CO3JaHUH KOM(POPTHOTO NICUXOJIOIMYECKOT0 KIIMMaTa B cTyAeHueckoi rpymmne. [logbop u
pa3paboTka y4yeOHBIX MaTepHajOB MPOU3BOAATCS C YYETOM IMPEIOCTABICHHUS MaTepualia B pas-
JUYHBIX (hopMax: ayAHalbHOM, BU3YyalbHOM, C HCIOJB30BaHHUEM CIICHHUAIBHBIX TEXHUYECKUX
CpeACTB U HH(POPMAITUOHHBIX CUCTEM.

OcBoenne nucruruiHbl JunamMu ¢ OB3 ocyiecTBiseTcss ¢ UCMOIb30BaHUEM CPEICTB
00yudeHHusl 00ILEro M CrelruaibHOro Ha3HaueHus (IepCOHATBHOTO U KOJUIEKTUBHOIO HCIOJIB30-
BaHUs1). MaTepualbHO-TEXHUYECKOE 00ecledeHne MpeaycMaTpUBaeT MPUCIOCOOICHUE ayIUuTO-
puit k Hyxaam aun ¢ OB3.

dopma npoBeACHUS aTTECTAlMK JIJIS CTYACHTOB-UHBAINIOB YCTAHABIMBACTCS C YYETOM
WHIUBUIYAJIbHBIX MCUX0(pU3nUYecKux ocoberHocren. s crynentoB ¢ OB3 npenycmaTpuBaet-
csl 1ocTymHas (opMa mpeloCTaBlIeHuUs 3aJaHil OLIEHOYHBIX CPEACTB, 3 UMEHHO:

- B TIEYAaTHOW WM DJCKTPOHHOW ¢opme (g IUI C HAPYMEHUSIMH OIMOPHO-
JBUTATEIBLHOTO aliapara);

- B Ie4aTHOM (popMe WM HIIEKTPOHHOH (pOopME € yBETHUYEHHBIM MIPHUPTOM B KOHTPACTHO-
CTBIO (7151 JIULI C HAPYLIECHUSIMU CIIyXa, pe4H, 3pEeHuUs);

- METOJIOM UTEHUS aCCUCTEHTOM 33JaHUsI BCIYX ([ JIUL C HAPYLICHUSMH 3PEHUS).

CryneHTaM ¢ MHBAIMJIHOCTHIO YBEIMUYMBAETCS BPEMsI HA MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHL. JIJii TakUX CTYIAEHTOB IpeaycMaTpuBaeTCsl AOCTYNMHas (Gopma mpeaocTaB-
JIEHUS OTBETOB HA 3a/1aHus, @ UMEHHO:

- IUCbMEHHO Ha OyMmare Wiu HaOOpOM OTBETOB Ha KOMIIbIOTEpE (IS JIUIL C HAPYIIECHHU -
MU CIIyXa, peun);

- BBIOOpPOM OTBETA U3 BO3ZMOXKHBIX BAPUAHTOB C UCIIOJIb30BAHUEM YCIIYT acCUCTEHTa (st
JU1 C HApYLIEHUSIMUA ONIOPHO-ABUTATENILHOIO aIlapara);

- YCTHO (17151 JIUL C HApYIIEHUSIMU 3PEHMSI, OOPHO-IBUTATEIBHOTO aIllapara).

ITpu HEOOXOAUMOCTH 17151 00YUAIOMIMXCS ¢ MHBAIMAHOCTBIO MPOLIEypa OLIEHUBAHUS pe-
3y/IbTaTOB OOYYEHHUS MOKET IPOBOJAUTHCS B HECKOJIBKO 3TAIOB.



ITpunoxxenue 1

®OH/J ONEHOYHbIX CPEIACTB

o IMCIOMIIJIMHE

«MartepuajioBeaeHue»

HanpaBneHHe IIOATrOTOBKH

23.03.01 TexHomorHs TPAHCIOPTHBIX MPOIECCOB

HaHpaBHeHHOCTB

(mpocwib)
TEJIbHON IPOrpaMMBbl

obpa3zoBa- OpraHuzaius IepeBO30K U YIPABJICHUE B €AMHOM
TPAHCIIOPTHOM CUCTEME

KBanudukamnms BbITYyCKHIKA

bakanasp

l'og wnawanma moarotoBku (mo ywyeOHomy 2020

IUIaHY)
®opma o0yueHHs Ounas ¢popma
Texuonorust 00y4eHus Tpanunmonnas
Kype Cemectp TpynoeMKocCTsb, 3.€.
2 3 4

Bun npomexxyrodyHoi arrecra-

LIUHA

Ob6ecneunBaroiiee MoApas3acieHue

3adeT ¢ OIEHKOH

Kadenpa «MatepuanioBeieHre U TEXHOJIOTHSI HOBBIX MaTEpH-
ajsoB»




1 IlepeyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUs 1O AUCHMILIMHE (MOLYJII0), CO-
OTHECEHHBbIX ¢ MHAMKATOPAMM JOCTHKEHUS] KOMIIETeHI UM

Ta6mmma 1 — KomneTeHImu 1 MHAMKATOPHI MX TOCTHXKCHHS

Kon 1 HamMeHOBaHHNE KOMIIE-
TEHIIUU

I/IHI[I/IKaTOpBI JOCTHIXCHUA

[Tnanupyemsble pe3ynabTaThl
o0ydeHUs 1O TUCITUTLINHE

O6menpodeccrnoHanbHbIE

OIIK-1 CnocobGeH npuMeHsTh
€CTECTBEHHOHAY4HbIE U 00-
HIEMH)KEHEPHBIE 3HAHUS, Me-
TOJIbI MATEMAaTHYECKOTO aHa-
JM3a ¥ MOJICJIUPOBAHUS B
npodeCCHOHATBLHOM J1esTeIb-
HOCTHU

OIIK-1.1 3HaeT 3aK0HEI, ITOJIO-
JKCHUS U IIOHATUS €CTCCTBEHHO-
HayYHBIX ¥ OOIICMHKCHEPHBIX
JHCIHIIINH, METOAbI MATECMAaTH-
YECKOTO aHaIM3a U MOJICIINPOBa-
HUS

OIIK-1.2 YmeeT npuMeHsTh 3a-
KOHEI ¥ OCHOBHEBIEC ITOJIOKCHUS
€CTECTBEHHOHAYYHBIX U 00-
HIEMHKEHEPHBIX JUCIHUILINH,
METO/Ibl MATEMAaTHYCCKOT0 aHa-
JU3a U MOJEIMPOBAHUS B IPO-
(dheccroHaNBHOM NEeITEIbHOCTH
OIIK-1.3 BnaneeT HaBbIKaMU
MOJICIIUPOBAHUS U BBITTOJTHCHHS
MaTEeMaTUYECKUX U WHKEHEPHBIX
pacyeToB

3HATh COCTAB, CTPYKTYPY,
CBOMCTBA U IPUMEHEHHUE
MaTEPUAJIOB

VYMeTh O0OOCHOBaHHO BBI-
Ouparb paroOHAIBHBIA Ma-
Tepuajl, ero Crocod Imoiy-
4eHuss 1 00paboTKH, MCXO-
Is1 W3 3alaHHBIX JKCILTya-
TAI[MOHHBIX TPEOOBAHUI

BJIaIIeTL HaBbIKaMH aHAJIN-
3a TpeOOBaHMIi K MaTepua-
Jy ¥ CITIOCOOHOCTH BBIOOpA
HEO0OXOIMMOT0 MaTepuala

Tabmuna 2 — [Macriopt G oH/1a OIICHOYHBIX CPEJICTB

KountpoJsmpyemsle pa3ie- DopMmupyemasi HaumenoBanue IMoxkazarenn
JIbI (T€MbI) I CHUTITHHBI KOMIIeTeHIUA OLIEHOYHOI0 Cpefi- OLIEeHKH
CcTBa
MakpoCKOIUYECKH aHaIn3 JlaGopatopHast pabo- | Beimosnnenue
Ta MPaKTUYECKHUX 3a-
Tecr JTaHWUI
KommuectBo npa-
BUJIbHBIX OTBETOB
Kpucrannuzanus JlaboparopHas pabo- | BeimonHenwue
Ta MPaKTUYECKHUX 3a-
Tecr JTaHUI
OTIK-1 Konunuectso npa-
BUJIBHBIX OTBETOB
[TocTpoenue quarpaMmbl Me- JlaboparopHnas pado- | KonmnuecTBo mpa-
TOJAOM TEPMHUYECKOTO aHAIH- Ta BUJIbHBIX OTBETOB
3a Tect
MukpocTpyKTypa cTajie u JlaboparopHas paGo- | BeimonHenue
YYT'yHOB Ta MPaKTUYECKUX 3a-
Tect TaHUH
KonunuecTso npa-




Tepmudeckas 06paboTKa me-

Tajlia

PI'P

BUJIbHBIX OTBCTOB

JlaGopaTtopHnast pabo- | BeimonHenue

Ta MPAKTUYECKHX 3a-

Tect HaHui
KommuectBo npa-
BUJIbHBIX OTBETOB

PI'P Brinmonnenue

MPAKTUYECKHX 3a-

JaHWH, OTBETHI HA
BOIIPOCHI, 0popM-

neHue paboThI

2 Meroauyeckue MaTepuaJibl, ONpeae/siionue npoueaypbl OeHMBAHUS 3HAHUM,
YMeHHUI, HABBIKOB U (MJIH) ONBITA AeATeIbLHOCTH, XapaKTepu3yume npouecc popmMmupo-

BAHHUA KOMIIeTEHIMIA

Meroaudeckue MaTepuansl, ONPEACIAOIUE IPOLUEAYPhl OLCHUBAHUS 3HAHUN, YMEHHUU,
HaBBIKOB U (WJIM) OMbITA EATEIILHOCTH, IPEACTABICHbI B BUJIE TEXHOJOTMUECKONW KapThl TUCIIHU-

IUIMHBI (Tabnuua 3).

Tabsumia 3 — TexHoyiornueckas Kapra

HaumenoBanue oue-
HOYHOI'0 CpeCcTBa

CpOKI/I BbINNOJTHCHHUSA

HIxana
OLICHUBAaHUSA

Kpurepun onenuBanuns

3 cemectp
I[Ipome:xxyTounasi arrectanusi B popme «3a4eT ¢ OLEHKOI

JlaboparopHsie pabo-
TBI

B teuenue cemectpa

3aureHo/
HE3AYTEHO

Cmyoenm npasuibHo 6vl-
NOJIHUTL 3a0aHue 1abopa-
mopnou pabomul. Ilokazan
611a0€eHUsL HABLIKAMU NpUMe-
HeHUsl NOJIYYeHHbIX 3HAHUL U
VMeHUtl npu peueHuu npo-
geccuonanvHuix 3a0ay 8
PAMKAX YCBOEHHO20 Y4eOHO-
20 Mamepuana.

Tect «Makpockonu-
YECKUH aHaJIu3»

[Tocne BeINONHEHNS Na-
O6opaTopHO# pabOTHI
«MakpOCKOIUYECKUI
aHaIu3»

5 6amioB —100 % npaBuiIb-
HBIX OTBETOB. 4 Oamna —80%
NPaBUJIbHBIX OTBETOB. 3
6amna -60 % npaBUIBHBIX
OTBETOB. 2 6aJlla — MEHbIIIe
50 % mpaBUIIBHBIX OTBETOB.

Tect «Kpucrannusza-
S

[Tocne BbITIONHEHHUS J1a-
O6opaTtopHOit pabOTHI
«Kpucrannuzanus»

5 6amioB —100 % npaBuIb-
HBIX 0TBETOB. 4 Oamna —80%
MIPaBUJIBHBIX OTBETOB. 3
6amnna -60 % mpaBUIIBHBIX
OTBETOB. 2 Oaia — MEHbIIIe
50 % npaBUIIBHBIX OTBETOB.




Tecr «ITocTpoenue
JUarpaMMbl  METOJIOM
TEPMHYECKOIO aHaJu-
3an

[Tocne BbITIONHEHHUS J1a-
O0opaTopHOI PabOTHI
«ITocTpoenue nua-
IrpaMMbl METOAOM TEp-
MHYECKOT0 aHAIN3a

5 6amnoB —100 % npaBuiIb-
HBIX 0TBETOB. 4 O6amna —80%
IIPaBWJIbHBIX OTBETOB. 3
6amna -60 % npaBUIBHBIX
OTBETOB. 2 OaJia — MEHbIIIe
50 % npaBUIIBHBIX OTBETOB.

Tect  «MukpocTpyk-
Typa CTajlel W 4Yyry-
HOB»

[Tocne BbITIONHEHHUS J1a-
OopaTopHOI PabOThI
«MHUKpOCTPYKTYypa cTa-
JIeW U 4YYyTYHOBY

5 6annoB —100 % npaBuib-
HBIX 0TBETOB. 4 O6arna —80%
IIPaBWJIbHBIX OTBETOB. 3
6amna -60 % npaBUIBHBIX
OTBETOB. 2 OaJia — MEHbIIIe
50 % npaBUIIBHBIX OTBETOB.

Tect  «Tepmuueckas
00paboTKa METAIIIOB»

ITocse BBITTOTHEHHS JIa-
O6opaTopHOI pabOThI
«Tepmuyeckas oOpa-
0OTKa METAJIJIOBY

5 6ainos —100 % npaBub-
HBIX 0TBETOB. 4 Oamna —80%
NPaBUJIbHBIX OTBETOB. 3
6amna -60 % npaBUIBHBIX
OTBETOB. 2 Oajlyla — MEHbIIIe
50 % npaBUIIBHBIX OTBETOB.

PI'P

14-16 uenens

5 6amioB — PI'P conmepxxut
JIOCTaTOYHBIN 00bEM aKTy-
aJIbHOM MH(OpMAINK; MaTe-
pHaJl COOTBETCTBYET TEME U
IUTaHY; MaTepual U3JI0KEeH
JAKOHUYHO U JIOTUYHO; Tep-
MUHOJIOTHS UCIIOJIb30BaHa
1enecoo0pa3Ho; MPaBUIHLHO
MCIIOJIb30BaHbI B 0hopMITe-
HBI [IUTAThI; HAJTHYKE BhIpa-
KEHHON COOCTBEHHOM MO3H-
IIUH;

4 6amna - PT'P conpepxut no-
CTaTOYHBIA 00bEM aKTyaslb-
HOM MH(popManuu; MaTepuan
COOTBETCTBYET TeMeE U Ijia-
HY; MaTepHal U3JI0XKeH Jia-
KOHHYHO U JIOTUYHO; TEPMU-
HOJIOTHS UCIIOJIb30BaHa Iie-
necoobpasHo [IpucyTcTByroT
OIMOKH U HETOYHOCTH B U3-
JIOXKEHUN UHPOPMaLIUH U
odopmiienun PT'P;

3 6amna - PI'P conepxut He
JIOCTAaTOYHBIN 00BEM WH-
dbopmanuu; Mmarepuai cooT-
BETCTBYET TEME U TUIAHY;
MaTepHall U3JI0KEH JIaKo-
HUYHO U JIOTUYHO; TEPMHUHO-
JIOTHSI UCTIOJIb30BAHA I1eJie-
coo0pasHo;




2 6amna - PI'P conepxut He
JIOCTAaTOYHBIN 00BEM aKTy-
allbHOW MH(OPMALINKU; MaTe-
pHal He COOTBETCTBYET TeMe
WIH TIJTaHY

0 GayuIoB — 3a71aHNE HE BhI-
MOJTHEHO.

HUTOI'O: 30 daoB

Kputepun oieHk# pe3yibTaTOB 00y4eHUs 10 AMCHHUILINHE:

OtcyTcTBHE XOTS OBl OJJHOM JTabopaTopHON paboThl U / uiu 0 — 64 % OT MaKCUMaIbHO BO3MOXK-
HOM CyMMBI 0aJIJIOB — «HEYIOBIETBOPUTEIHHOY (HEIOCTATOUHBIN YPOBEHB AJI TPOMEKYTOUHOM
aTTecTallu N0 JUCLUILIMHE);

BrimonHenue Bcex 1abopaTopHBIX padoT u 65 — 74 % oT MakcUMaabHO BO3MOXHOU CyMMBI Oaj-
JIOB — «yJIOBJIETBOPUTEIBbHOY (IOPOroBbIN (MMHUMAJIBHBIN) YPOBEHb);

Brimonnenue Bcex abopaTopHbIX padoT u 75 — 84 % 0T MakcUManbHO BO3MOXHOW CyMMBI Oaj-
JIOB — «XOpOLIO» (CPeAHUI YPOBEHb);

Brimmonnenue Beex abopaTopHbIx pabot u 85 — 100 % oT MakCUMalIbHO BO3MOKHOM CyMMBI
0aJJI0B — «OTIMYHO» (BBICOKHI (MaKCUMAaJIbHBIN) YPOBEHbD)

3 TunoBble KOHTPOJILHBIE 3aJaHNs] UJIH HHbIE MATEPUAIIbI, HEOOX0TUMBIE JIJIsI
OLIEHKH 3HAHMI1, yMeHMii, HABBIKOB U (MJIN) ONBITA AeSITEJbHOCTH, XapaKTe-
pu3yonme npomecc GopMUPOBAHUSI KOMIIETEHIIN B X0/1e 0CBOEHHs 00pa30-
BaTeJbHOI MPOrpaMMBbI

3.1 3aganus 11 TeKyLero KOHTPOJIsl yCIeBaeMOCTH

3ananus A 1a00paTOPHBIX PadoT:

1 IIpoBecTn NTMArHOCTUKY MAaTEpUAIOB MPU MTOMOIIM MaKpoaHaau3a (M3MEpUTh TIIyOUHY
LIEMEHTUPOBAHHOT'O CJIOS, ONPENEINUTh JIMKBALIMIO, ONPENENUTh 30HY TEPMHUYECKOTO BIHMSIHMA,
OTHMCaTh U3JIOMBI MAaTEPUAJIOB).

2 PaccmoTpeTh 00pa3zoBaHHE KPUCTAIIOB U M3YYHUTh MPOLECC KPUCTAJUIM3ALMH MIPH IO-
MOIIIM PacTBOPOB COJIEH.

3 MeTo10M TepMUYECKOT0 aHaJIM3a MOCTPOUTh THarpaMMy COCTOSTHUS

4 V3y4uTh MUKPOCTPYKTYpPY CTaJlell U YYT'YHOB, YMETh UX pa3inyaTh B 3aBUCUMOCTH OT
XUMHYECKOT0 COCTaBa, PACCYUTATh CTPYKTYPHBIE COCTABIISIOIIHE.

5 IIpoBecTu TepMHUUECKyI0 00pabOTKY CcTajeH.

3amaHus U1 NPaKTHYECKUX 3aHATHI:

1 Omnpenenuth TBEPAOCTh MaTepuajoB pazauuHbIMH MeTojamu (bpunemns, Bukkepc,
Poksemn).

2 Pemenue 3ana4 no OunapubeiM cuctemam | u |l pona (onpeneneHne KOJIMYeCTBEHHBIX
COCTaBJISIIOLINX U XUMHUYECKUH cocTaB (a3).

3 Pemenue 3anau no 6uHapusM cuctemam Il u 1V pona (onpeneneHne KoIn4ecTBEHHBIX
COCTaBJISIIOLINX U XUMHUUYECKUH cocTaB (a3).

4.3Has pu3MUECKU CMBICT Ka)KJOW JIMHUM JUArpaMMBbl, TOCTPOUTH JUArpaMMy <«Keje-
30-yTJIEPOII».

5 Ymets pacmmdpoBbIBaTh U 3aMIM(POBLIBATE MAPKU MaTEpHAIIOB.




Tunosoe 3aganue a1 PI'P
3ananue 1
3aoaua 1. KoneHnyaTsie Balibl IBUTaTeIel BHYTPEHHETO CropaHus paboTalo0T B YCIOBUAX JTHUHA-
MUYECKHX Harpy3ok. BeiOpaTh MapKy cTaiu Juisi H3rOTOBJICHUS KOJIEHYATHIX BaJIOB aBTOMO-
OWJIBHBIX JBUTaTeIe. YKa3arh CTPYKTYpY U IPUMEPHYIO TBEPIOCTb.

3adaua 2. BeiOpaTh SKOHOMUYHBINA MaTepUa ISl TUTHIX JIeTalel aBToMOOmIel (6JI0KOB IH-
JUHAPOB, KAPTEPOB, TOPMO3HBIX OapabaHOB) U MOIBLEMHO- TPAHCIIOPTHBIX MAIIUH (KOPIYCOB
PEAYKTOPOB, OJIOKOB, OapabaHOB), HE HCIIBITHIBAIOIIMX MIPH pab0Te OOJIBIINX HArpy30K (GB

~ 200...250 MITIa). [IpuBecTtu MapKy cIuiaBa, OIMKUCATh €r0 CTPYKTYPY U CBOMCTBA. YKa3aTh MyTH
MOBBILICHHUS MEXaHUYECKHUX CBOICTB CIIJIABOB 3TOM IPYIIIHL.

3aoaua 3. CTalbHOM phIYAr y 9KCKaBaTOpa CJIOMAJICS B MOPO3HYIO ITOroy. B uem MoxeT ObITh
IIPUYMHA TIOJIOMKH?

3adaua 4. llpu npoBeICHUN TEPMHUUYECKON 00pabOTKH Bajia, U3TOTOBIIEHHOTO U3 cTamu 45, Oblia
BhITIOTHEeHA 3akanka ¢ 760 °C. [IpaBwibHO Jiu Obl1a BeIOpaHa TemiepaTypa 3akanku? O0ocHyiTe
cBoe pemienue. KakoBa cTpykTypa Balia mociie JaHHOW TepMOOOpabOTKH.

3adaua 5. J1nst ©3roTOBIEHHUS HEKOTOPHIX JeTalleil IBUraTeliss BHYTPEHHETO CrOpaHus BEIOpaH
cruiaB AK4: a) pacimdpyiite coctaB v yKa)XHTe CIIOCOO U3TOTOBIICHUS AeTajeil U3 3TOTo CIlia-
Ba; 0) OMUILKTE BO3MOKHYIO TEPMUYECKYIO 00pabOTKY; B) MPUBEIUTE MEXaHUYECKHIE CBONCTBA
JTAHHOTO CIUIaBa.

3adaua 6. J1yst U3TOTOBIICHUS paIuaTOPHBIX TPYOOK BeIOpaH ciuiaB JI90: a) pacmmdpyiite co-
CTaB U OMPEJIETTUTE, K KAKOM IpyIirne OTHOCUTHLCS JaHHBIN CIIaB; 0) ONMUILIKTE CTPYKTYPY CILUIABA;
B) MPUBEIUTE XapaKTEPUCTHKN MEXaHUYCCKHX CBOMCTB CIUIABA.

3aganue 2

CornacHo cBoeMy BapHaHTy (Tabnuna 1), HeoOX0AMMO BBIUEPTUTH B MaclTade JuarpaMmy co-
CTOSIHMSI U IPUCTYNUTD K BBIITOJIHEHUIO 3a/IaHus 2:

1) Onpenenuts poa quarpaMMbl COCTOSIHUS.

2) Bo Bcex o0sacTax quarpaMMbl yKa3aTh CTPYKTYPHBIE COCTABIISIOIIHE.

3) IlocTpouTh KpUBYIO OXJaXKACHHUs (HarpeBa), CAejIaB BEpTHUKAIbHBIA pa3pe3 Auarpam-
MBI COCTOSIHMSI B COOTBETCTBUU C 33JaHHBIM (TI0 BallleMy BapHaHTy) XMMUYECKHUM COCTaBOM U
oTMeTuTh udpamu 1, 2, 3 ... 5 KpuTHUYECKHE TeMIepaTypbl 1 yKazaHHOro ciiiasa. ['papuye-
CKO€ MOCTPOEHUE KPUBOW OXJaKJIEHHUS (HarpeBa) JOHKHO COMPOBOXAATHCA MUCbMEHHBIM 00b-
SCHEHHEM BceX (ha30BBIX MTPEBPAILEHHH, TPOUCXOIAIINX B ITPOLECCE €r0 OXJIaKICHU (HarpeBa).
[To Mepe MOHMXKEHUS TeMIEepaTypbl MPOTUB KaXJIOT0 y4acTKa KPUBOM OXJaKIeHUsS (Harpena)
CXeMaTHYHO M300pa3uTh (hazbl (CTPYKTYpPHI), KOTOpbIE B 3TOM HHTEpBasie cymiecTByoT. Ilpa-
BUJILHOCTh TIOCTPOEHUSI KPUBOW OXJIAXKIEHMs (HarpeBa) MpPOBEpPUTH, NMPUMEHsS NMpaBuiIo (a3
I'n66ca.

4) OmnpenenuTh KOJUYECTBEHHOE COOTHOIIEHHE (a3 MpH 3a/JaHHOI TeMIiepatrype ¢ Impu-
MEHEHHEM IpaBuiia OTpe3KoB. UTOObI onpenenuTs Ipu 000K MHTEPECyIolei Bac TeMnepary-
pe, kakue ¢a3bl HAXOASITCA B PABHOBECHH M KaKOB UX COCTAaB U COOTHOUIEHHE, HE0OOX0IUMO TIPO-
BECTH B 3TOM /ABYX(a3HOH 0bnacTu 1uarpaMMbl KOHOJY (FOPH30HTAJIb) O MepeceueHus ¢ Oyu-
KaIIMMU JTMHUSIMH Juarpammbl. Touky mepecedeHus 1aayT BaM (as3bl, KOTOpbIe HAXOIATCS B
PaBHOBECHH, a POCKIUH ITHX TOYEK Ha KOHLEHTPALMOHHYIO OCh (0Ch abcmucc) — coctaB (das.
OTpe3Kku KOHO/BI, Ha KOTOPbIE ACTUT €€ JIMHUS BEPTUKAJIBLHOTO pa3pesa JuarpaMMbl, COOTBET-
CTBYIOIIAs CIUIaBY 3a/JlaHHOW KOHILIEHTPALMH, OOpPaTHO MPONOPIHMOHAIBHBI KOJUYECTBY AITHUX

dbas.



5) Tloctpouth rpadUUECKyr0 3aKOHOMEPHOCTh HW3MEHEHHUS DSIEKTPOCOTPOTUBIICHHS,
TBEPAOCTH B 3aBUCHUMOCTH OT XMMHYECKOI0 COCTaBa CIU1aBoB, mpuMeHsis 3akoHbl H. C. Kypra-
HOBa. YKa3aTh APYrue TUITUYHBIC TEXHOJIOTUICCKUE CBOMCTBA: 00pabaThIBAEMOCTh JIABJICHUEM H
pe3aHueM, JUTEiHbIe CBOMCTBA (KMIIKOTEKYy4eCTh, CKJIOHHOCTh K OOpa30BaHHIO TOpSYHX Tpe-
IIMH, K KOHIEHTPUPOBAHHOMN WM PACCESIHHOMN MOPUCTOCTH).

Ta6muma 1 — BapuaHTh! 3ananuii

Bapuant Cucrema [IpouentHoe Ycnosue
CoJiepKaHue
KOMIIOHEHTOB
1 2 3 4
1 10 % Mg Harper
21 Pb-Mg 80 % Mg Oxnaxxaenue
31 60 % Mg Harper
14 30 % Ca Oxnaxxaeuue
34 Mg-Ca 60 % Ca Harpes
35 90 % Ca Oxnaxaenue
2 3% Ge Harpes
26 Sh-Ge 10 % Ge Oxnaxnenue
36 73 % Ge Harpes
13 13 % Ge Harper
23 Al-Ge 25 % Ge Oxutaxenne
33 75 % Ge Oxnaxaenue
3 Sn-Zn 52 % Zn OxJaxaeHue
29 90 % Zn Harper
25 20 % Ge Harpes
19 Mg-Ge 40 % Ge Harper
9 85 % Ge OxnaxaeHue
11 Pb-Sb 13% Sb Harpes
5 Cu-Ag 30 % Ag OxnaxxaeHue
15 80 % Ag Harpes
6 Cu-Ni 25 % Ni OxnaxaeHue
16 50 % Ni Harpes
7 3% Si OxnaxaeHue
17 Al-Si 25 % Si OxnaxaeHue
27 10 % Si Harpes
12 3% Cu OxnaxaeHue
22 Al-Cu 33 % Cu OxnaxaeHue
32 15 % Cu OxnaxaeHue
8 2% Zn Oxnaxaenue
18 Cd-Zn 10 % Zn OxnaxaeHue
28 60 % Zn Harpes
10 10 % As Oxunaxaenue
20 25 % As Harpes
30 Cu-As 35 9% As OxJIaxIeHme
4 45 % As Harpes
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Tect «MakpOCKONTMYECKUN aHAITH3»

TumnoBoil BapuaHt

BeiOepute oauH BEpHBI BapuaHT OTBETA:

1. Kakyro cranb MOXKHO MOJYYHTh IPU PACKUCIEHUH TOJIbKO Mn?
a) KUIISIIYIO;

0) CIIOKOWHYIO;

B) MOJYCIOKOMHYIO.

2. Yto npezcrasisier coO0H BOIOCOBHHA?
a) neeKT B BHJIC TOHKHX TPEIIHH,
0) neexT B BUJIE MEJIKUX BKPATUICHHH;

B) 1€(DEeKT B BUJIE XJIOIBEB.

3. [Touemy obpa3ern, moMenEHHBIN B peakTuB [ eifHa, MOKpBIBAETCS KPAaCHBIM HAETOM?
a) B pe3yJIbTaTe peakiMy ¢ METAJZIOM Ha MOBEPXHOCTH 00pa3iia OCaKIAeTCs Mellb;
0) B pe3yabpTaTe peakiiy ¢ METaNIOM Ha TOBEPXHOCTH 00pasiia OCaxaaeTcsl XJIOPUI MEJIH;

B) B pe3yJIbTaTe PEaKLUU C METAJUIOM Ha IIOBEPXHOCTH 00pa3La 0CaKAaeTCsl OKUCh MEJIU.

4. Kakue BUIBI JINKBAIMU OBIBAIOT?
a) 30HaJIbHAs;
0) HapyXHas;

B) KpyroBasl.

5. IloueMy 3akanéHHbIN 0 MOCHe TPABIECHUS BRIIAAUT Oosee TEMHBIM?
a) B 3aKAJIEHHOM CJIO€ MOCJIe TEPMHUUECKON 00pabOTKH U3MEHUIIOCHh KOJIMYECTBO YIiIepoa;
0) B 3aKaJIEHHOM CJIO€ TTOCJIE TEPMUUYECKON 00pabOTKH N3MEHHIIIACh CTPYKTYpa;

B) B 3aKaJIEHHOM CJIO€ MOCJIe TepMquCKOﬁ O6pa6OTKI/I HN3MCHHUJIOCH KOJIMIECTBO KHUCJIOPOJA.

Tect «Kpucrammmzanus»

Tunoson BapuaHT

Bribepure o1H BepHbIil BAPHAHT OTBETA:
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1. Yto Takoe kpucTauM3amus?
a) Mepexo/1 BEeIECTBA U3 )KHUIKOTO B Ta3000pa3HOE COCTOSIHHCE;
0) mepexo/1 BelecTBa U3 raz000pa3Horo, YKUIKOT0, TBEPAOTO COCTOSHUS B TBEPIIOE;

B) nepexoa BEMECTBA U3 TBép,Z[OFO COCTOSAHHA B ) KHAKOC.

2. UTo sBNIS€TCS OCHOBHBIM YCJIOBHEM JUIS Ha4ajla KpUCTAJUIA3auu?
a) CO3/IaHUE CTETNICHU NIePEOXJIaXKICHUS;
0) co3laHue CTETICHH MEePErpeBa;

B) 00a OTBETa BEPHHBI.

3. MoaudunupoBanue — 3T0. ..
a) BBOJI B XKM/KHI pacIuiaB TYrOIUIABKUX U TIOBEPXHOCTHOAKTHBHBIX BEIIICCTB;
0) BBOJI B )KUKHIA PACIUIaB JETHPYIOIIUX SIEMECHTOB;

B) OUMILIEHUE pacCIlIaBa OT Pa3JIMYHBIX IPUMECEH.

4. KagecTBa MeTania TEM BBIIIE, YEM
a) KpyIHee ero 3epHo;
0) Menbue ero 3epHo;

B) Ha KaueCTBO METaJlla HE BIMSET pa3Mep 3epHa.

5. HpI/I MaJjol CTETICHU MEPCOXIIAKACHUA B CIIMTKE ITOJTYYArOT. ..

a) MEJIKO3EPHUCTYIO CTPYKTYPY;
0) KpYIHO3EPHUCTYIO CTPYKTYPY;

B) BCJIMYNHA CTCTICHU NEPCOXJIAKACHUS HC BIIMACT HA Ppa3sMEp 3€pHaA.

TecT ams 3anIUTEI J1a60paTopH0171 pa6OTLI ((HOCTpOCHI/Ie AuarpaMmbl METOIOM TCPMUUCCKOT'O
aHaJIn3a»

TunoBoil BapuaHt

1. HpI/I KpucCTallin3allku KOMIIOHCHTEI, BXOAAIIUE B COCTaB CIljylaBa, MOT'YT O6p330BBIBaTB MCKOY
co0oii...

a) TBEpAbBIE PaCTBOPHI;

0) MEXaHHYECKHE CMECH;

B) 00a OTBETa BEPHBI.

2. Yto Takoe commmyc?
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a) TeMIlepaTypa Hayajla KpUCTaJUTH3alUH;
0) Temrieparypa KOHIAa KPUCTAITH3AIHH;
B) TeMIepaTypa KOHIIA IUIaBJICHHS CIUIaBa.

3. KaKOMy TUITY AuarpaMm COCTOAHUSA COOTBCTCTBYCT JaHHASA 3aKOHOMCPHOCTb HU3MCHCHUA
CBOMCTB CIlIaBa C U3MEHECHHEM KOHHCHTpaHI/II/I?

a) a; ‘ iy B

6) 6; ; ‘ | [ ‘ ] N

B) B. 3 : o8 e =8 | g ”,' &

A A A . ‘
| /] ‘
l \ ‘
f =] || |
8% —= Z o b

4. OTHOIIIEHHEM KaKUX OTPE3KOB OIMPCACIIACTCA KOJINICCTBO X(HHKOﬁ (1)3351 B ciniaBe 1 IIpu TEM-
neparype tp? /
a) lo/os; L°C
0) Is/lo;
B) 0s/Is.

ol
il i
I K 100 %

5. Ilpu 06pazoBaHUU MEXaHUYECKUX CMECEHl. ..

a) KOMIIOHEHTBI PACTBOPSIIOTCS IPYT B JIPYTE;

0) KOMITIOHEHTBI XUMUYECKU B3aUMOJICUCTBYIOT JIPYT C IPYTOM;

B) KOMITOHEHTHI XUMHUYECKH HE B3aUMOJICHCTBYIOT U HE PACTBOPSAIOTCS APYT B IPYTE.

6. Uto takoe nupometp?

a) XOJIO/IHBIH cliail TepMOonapsbl;
0) ropsumii cnait TepmMonapsi;
B) TepMoInapa+raJlbBaHOMETD.

Tect ans 3amuThl 1a060paTOpHON PabOTH « MUKPOCTPYKTYpaA CTaJIel M UyTYHOBY
TunoBoy BapuaHT

BriGepute onuH BepHBIM BapuaHT OTBETa

1. K xakoii rpyrie MeTaIoB MPUHAIJIEKAT )KeJe30 U ero CIUIaBbl?
- K TYTOIIJIABKHUM;
- K YEPHBIM,;
- K MEeTaJllIaM C BBICOKOH yJ€JIbHOU IPOYHOCTHIO.

2. Kak Ha3bIBalOT METAJUIbI C TEMIIEPATypOl IUIABIICHUS BBIIIE TEMIICPATYPhl MJIABJICHUS
Jkeesa?
- OmaropojHsie;
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- 4YEpHBIE;
- TYIOIUIaBKHE.

3. Kak HaspIBaeTCs CTPyKTYpa, MpeACTaBIIsonas codoil TBEpAplii pacTBOP yriiepoaa B o -
xenese?
- TEepJIHT;
- IIEMCHTHT;
- ¢eppwur.

4. Ha xakoM ydacTKe JHarpamMMbl JKeJIe30-I[EMCHTHT MPOTEKAET 3BTCKTOUIHOE IpEeBpa-
meunue?
- B obmactu GPSKL;

- B oOunactu SECFK;
- Ha ey PSK.

5. Kakywo ¢opmy rpadura umeer Oenblit uyryn?
- XJIOTIb€BHUHYIO;
- [IapOBHJHYIO;
- B OenoMm uyryHe HeT rpadura.

6. CKOJIBKO CBSI3aHHOTO YIIIEPO/ia COJACPKUT (DEPPUTHBIN CEpPBI 4yryH?
- 4,3%;
- 0,0%;
- 0,8 %.

Tect «Tepmuueckas 00paboTKa METAJLIIOBY»
TunoBoyn BapuaHT

BriOepute oiuH BepHBIN BapuaHT OTBETA
1. Kakue craBsl cucteMbl A-B MOTyT OBITh 3aKaeHbI?

a) 0001 Ccrias;
0) criassl, Jexane mexay E u B;

B) HU OJIVH U3 CIUIABOB.

2. YeM 0OBSICHSETCS, YTO TPOOCTUT 00JIaacT OOJBIICH TBEPAOCThIO, YeM COPOUT?

a) popMa IEeMEHTUTHBIX YACTHUI[ B TPOOCTUTE OTIUYAETCS OT (DOPMBI YACTHUI] B COPOUTE;
0) TPOOCTUT COAEPKUT O0JIbIIIE (MO Macce) IEMEHTUTHBIX YaCTHUII, YeM COPOUT;

B) B TPOOCTHUTE IIEMEHTUTHBIC YACTHUIIBI O0JIee TUCTIEPCHBI, YeM B COpOUTE.

3. MapreHcur-3T0...

a) TBEPJIBIN PacTBOp yriiepoja B y - Keyese;

0) mepechIleHHbIN TBEPABIN PacTBOp yrieposa B a - )Kele3e;
B) XUMHYECKOe coequHenne FesC.
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4. Kakast U3 CKOpOCTel OXJIaXKCHHMSI, HAHECCHHBIX Ha JHarpaMMy H30TEPMHUYECKOr0 pacia-
Jla ayCTEHUTA, SIBJISETCS KPUTUUECKOM?

a) V,
0) Va4 o
B) V3 g
g
E
l'f" Zﬂﬂ‘ IVq TV] o
20 Bpewma, rom

5. Kakoii oTKuT ciaenyeT NPUMEHHUTD ISl CHATUS Ae(POPMAIIMOHHOTO YIPOYHEHUs?
a) PeKpUCTALTN3AIMOHHBIN;

0) cheponIu3upPyIONIHiA;

B) 11 Py3MOHHBIN.

6. B ueM coctout otymumne craneit Y10 u Y12, 3akaneHHbIx oT Temmeparypst 760 °C?
a) B CTpyKType cmiaBa Y 12 60bliie BTOPUYHOTO LIEMEHTHTA;

0) OTIIMYUIA HET;
B) MapTeHCUT cruiaBa Y 12 coaep:kut Oolbliie yriepo/a.
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Jlucr perucrpanuu usmenenui k PI1JI

Howmep npoTokona 3acenanus kadenpsl,
JlaTa YTBEP>KICHUS U3MEHEHUS

KomnuectBo
CTpaHMI]
A3MEHEHUS
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paspaboTunka

PIIJT




